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< (R 1 O) 3 P = N-SO: -R 
{it*. R 1 ^D^^^.-CB^$^TV>Tt <tV^ 

oyvig-T-T'a^^nTV^Tt iV^^KOS ; CH 3 -( 
OCH 4 CH t ) n - (nttl-5(0SE?RS:*-f 0 ) £^ 

u r 1 tt^oy^^t?B«i$nrv^-ct>«tv^*« 

1-1 2(D7yU^/US, ^i^D^y^, T/l/n^rv' 10 
SXIiS^ft 1 - 4 OTyu^u*T-Blfc£nT^T fc J: 

TkS^JK^. ffat^^-CO. l-8 0v/v%^git 20 

fe s ^ t t-tz 1x112 iB*w#7k«#f « 
mmm&isyoK t-rzzt <^ -r 5 it 1 - 3 
nil, j^*m4T'fe^r.<b^#m<t-r^if*iii-4^ 

[0001] 30 

[0 0 0 2] 

[0003] y ^^^mfiiixfiy ^a-t ^>-&mfa 
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46**«j»««ftK*V.\X...«rlE#*W*f4, TIE 
-Jtt* ( 1 ) ; 

(1) 

i pf 6 &mmm£tzi><DfiK it&#)mmmi>&< , m 

Mm*. AM!) 7*A&m^izmi&kfr1SZVX 1 £±&tf 
[0 004] 

XTsiommmmft, -mzm^t^m^ttm&j&fex- - 
5 a* r n e> * x ^^^Tksa^Rits ^® - -r^rtg 

^^^Ilft«»ttjEffi*5K«ffiti«3fi5«*»XJi, ifi 

[0 0 0 5] ^(7)J: 5 4#7K««Ptt^)l¥S:»»JL-C, 

i(lrh7t: Kd77> (THF) % 1, 3-i/jr*y 
^> (DOXL) ^(OWfc^— ^yU^TK^T-CO— 

>- ( 2 M e —THF) , 4-^ S-^^fy^y 
(4Me-DOXL) LTgcJfrfLS 12:5*85 (J. L. 

Goldman, R. M. Mank, J. H. Young and V.R.Koch: J. Elect 
rochera. Soc. , 127, pl46l (1980) ) „ ^ zr. zz-;V7^;V 

>^7 h Yi\L&m*mm-fz>jjm mmw-o 7-3207 

[0 0 0 6] ^/c, ^P^^O 6-1310 S^mz 

a* 3 o 0 c p BiT^^^7 7fyMfti:y ^^AtfiSr 

ix-Cv^sh^^r^vWWfrtt, (npr 2 ) . 

t 3 , Rii-ffi^W^S. nli3-15) X*$tt-5iltt 

^^^r^>^*XiiR 3 (P = N) a — P R 4 (ft 

[0007] L^bft*sb, ±ia<o«fc9*t¥*^«j)¥iK 
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*U 

[0 0 0 8] 2£oT, *3§^te, «j£v^a«$fiH»^fcv^ 10 

(R 1 O) 3 P = N-SO> — R 1 

RUfftl— 1 0(^H^xii5>^^r^^yi-S3l^^ 
pyy^T'f^^iiTPr^J:^^! ; CH 3 *( 
OCH t CH,) n - (nlil-5oSS^t 0 ) Sr* 
U R* l^n^y^T't^$tlT^TfcJ:V«if 
1-1 2OTy^H, Xtt^oy>JDR^ % TVU^*^ 2 0 

*t*P»t»S:ft8tt4 1 o-Cfci. 
[0 0 1 1 ] 

tt, SfrlE— (1) t?*Six5*^7r*^BI*l*:t 

[0 0 12] *«W«r*5V^T. WE— (1) 
ii5*^77tVR»ft(oa;4i, R 1 te. — l 

T*«*3ix*:gMIHRi — l o ^iE^fo^iMi^ift^o 
T/U^-yUS. &^l;CH 3 -( OCH, CH,). - 

T?fc5 0 J^*^l~l O^iE^fc^VMi^^cOT-yu 

2£, s e c— T/^/UL n— ^^riX/t'S, 

[001 3] Mris— (1) xm^tiZifrx-yrif^ 

PX 5 +H t N-SOrR 4 — X 



% £ tS fit i" 5 £ k £ g W. k it Zu. . 

[0 0 0 9] 

fc^WSitrntf, (SJEWfi«j6H, »fciBaWfc*3V^-C 

[0 0 1 01 -T^fc-t,, iESi:, y^-^A-r 

*^SrR»Xtt»W^T1)B*A«i:, !J ^-M'^Sr^- 
tr^Wira i b ft S mite 
TIE— J»* (1) -7 — 

(1) 

tt, J^^SScl — 1 2CDT/t^/i^ /^D^rviS^-T-B^r 
£*lfcjgS3f!R 1 — 1 2^TA-3r/US, 7x^/US, 
^>^^t?fi&$nJt7:n^/v£, ryu^^-x^^^yu 

$tm» 1 ~ 4 ot/^/^tii £tiit7=. ^^mx 

[0014] j^ffcl ~ 1 2<DT/ls3r;umk 1X11, #U 

x sec —Zf^JX^ 

n— ^y^/U 
> n -f y/t'S, 



h^ry7x^;K 7 P D^^->7x^/Uf /^(f b^5 c 

R* <Z>#*Li^*i LTte, 3i^/H. 

^Jgffcl — 4 0{&fifcT/V3r/u£, h y 7/^o^^ 

h 7 ^i^yuS, ^^t7^D7 P PtVl^ 

/7/UtD7x^/US, v ; 7^tP7x^Ul^L 



(2) 



[ooi5] a>a>5*Me— *t5tc (i) ti*w*^7 

C/EIE* (IT) Ci5*S^*(f ?>tt-5o 
[0016] 
P = N-SO i -R i (I) 
-«5t (3) 



|B ( 4 ) 

5 

feSo ) 

X 3 P = N- SOrR 1 +R'-OM -* 
WE— Jft* (3) — JttS (4) 
(St*, MliTyu* y&JRSr^b, R' XtfR* fiStjE 
KHC. ) 

[0 0 18] t-**?*,. ±iEKJ&5fc (DKSS^T, — » 

* O) ^&£tizssu y>>fc7frx7 rV^ffimftte. 

^p^«^^yr^ K (— JKA (2) coit^ 

4fe) tt**K*TS«jf €5 r 1 1: ± 9 i 10 

(— «* (2) <Dik&m o-t/ntwt. asro. 

9-1. 3,ffSl<|±l. 0-1. lT*fc«9. KJ5» 
a^0-5 0°C, ff^L<(i2 0-4 0tt'fc 

2«pK|-e*>5. LTtt, RlEJBR^s^i-s 

M^lf, h/u^>\ ^>uy, ^v-tfv^So^SSi 

Wbft. Iti ii 1 2 SJ^±S:^MTffl^ 

[ o o i 9 ] tuER/£S; (ID l::*3\, &&)ti-%m 
IE— «ft (1) "e**n5*:^7r-S^»l3M*:tt, /no 

yyft*^7r*y«»* (— «ft (3) <Dfc&m t 

T/uziy—hm (4) (Dit^m *mmmm<p 

yyW^7 7 tVl|(t: (— (3) <Dik<&m \Z 30 
»t57/U37- (— (4) <D4k<&m (D^JU 
-ttfi, ii»2. 0 — 4. 5. ff^L<{^2. 7 — 3. 3 

t?*>9 , sjtsiaatt, as- 2o-4ot, l< i* 

0-2 0°C, BaS«F«li % «*2-*l 2P#|BJ, L< 
J±3-6B»M-e3ba. BUSSlKi: LXtt. ^p^yft* 

^/Mg, Tirh-hy/K :/cx t°^xi h y /i^/^if 40 
ft. lS^fi2Sa±Srffi^^Tffiv>5^ 

[0020] ^W^^TKfMfRWfi^^Dfftfctt, m 

[0021] *&wmmmffimm?&<Dmmmz&^ m 50 
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[0017] 

(R' O) 3 P = N-SO, R> (II) 
WE-jR* ( 1 ) 

w-*j»sft4v^, &\zL&, y -y^ 

2-^^vU? 1 h7t Ko77V, *J**f-/V 

x/u^^^K, 1, 3 -^y7y, ^/u^^^, 

ir^— K 1, 2-v^ V^r's^-Py^ fh7t Kp7 

/u^r^ k, 7thxMj/K ^^p^y, mm*?- 

V, S^ji^vUjl— ^/K 1, 3 -y^n/N>-i^yu h >^<7) 

Mk&tfo*?*- ^ fyWk'pfe^ * if S> ft % ^ ft ?> 
1 aXtt2«K±T*fliV^ftSo 
[0022] flftE*-X7r-tf>'R**<oE'&»^ii, 

lYMMWL^. W$CLT, a^0. l-80v/v 

«-l£CTffi*»c:ttfl-U5*. SP^. StJE-^S (1) T 
SSh5*^77*^R»*tt, *SttSr*i-fc», it 

^7^7^, S3e<t*]4: Ltttfflt^l'&l:!^ ME^ 
0. l-20v/v% ff^L<|j;0. l-10v/v 

[0 0 2 3] Sfc, *7K«»»«a^JBI«RttS:^^b 

mffi^ws^ASrMiwj-t-as^^tt, a^i-s 

0 v/ v°/ 0> if* L< fil 0 — 40 v/v%<Dffimt-t 
5Ci:#tfSU>. lv/vX*ltU t«^l88« 
3B^cSr*WWi-*©^+j>-eW:4< % — 80v/v% 

y ^ ^ ^->»«tt^s» bft(c < < % 7^0* <£j^t<7} 

[0024] a»Ea-&*a»-**PS-B:5 y ^^^^^ l 

Tii, ft^*«fc*«ir5<>^T*fttf»»r|R*a5ft4 
Mx.tf, L i C 1 0 4 . LiCl, LiBr, L 

1 I , LiBF, . L i PF 6 , LiCF 3 S0 3 , L 
iAsFe , L i A I C 1 4 , L i B (C e H 6 ) 4 , 

CF; SO; Li. L i S b F 5 . LiB, 0 Cl li(< L 
i S i F, , L i N (SO, CF, ), . L i C (SO 
1 CF } ) » , (6«ffiH»BS*/U7Kv«y ^^A. ^dp 
*7V!I A&LM 7x^yu^?8!j ^^A^^^ff 



gllKgl^UO. 1 — 3^r/K #4 L< 12 0. 5 

[0025] **w^*7Ka«ifBE«?a<^m*?iKi-«. 2& 

/Ky ^^U^^O^zi — yK t'p^K 
^rv/x^y^-/K HlfrfbTyU* ~ ^ A, aiBI*** y — 

h y Tyu^yU/f;^^^ >\ -=e^7^- y >\ #yuzK^yug 
Sr^por y — /Ht^ft, ^^rt^f/^^^y^^ hy 

tfSaptf "bft5 0 20 

V* O s , V 3 0 13 , V 6 0, 3 . Mn 
Ot , M0O3 *^&JR«Mt», LiCoOi . L i N 
iO,. LiMrii O* , LiMnd, LiFeO^ , 
y^^Act, Co, N i „ Mn, F e , V, Mo, Cu 

z n &<Dm»&mfr bm&titz 2 msi±<o y ^ »> a 

^4*^O^D»]aSj^D$ftfcfc0>. T i S t , Mo 
S», F e S t , Nb S»*<Z)&«8fcfbft, >fy t 6 D-;U 

[0027] ^n^TKIIfffitA^Affili. 

A, ^A<lr7yu^r)^^ J^W^ &\ XfiM 
Agt O, T i Oi % Fe t 0 3 , Mg 
O. V t Os , N i O, CuO, ZnO, Mo* 0 3 N 
In 2 0 3 . SnO. SnO l , SnSiO, , In* 

sn 2 o 7 m<om&&<Dm&mkVQ. ssmkm^fct 
Lfc»jw»*i«. m2m. mi 3m. ihe mi 
sis, 9&&jk. ^ny^Tcjf^tatfn* 1 mu±* 

-m;^^ % if & n « o w ft b 
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bft^» 0 A*w^tt. m v 

[0 0 2 8] jE«^?f«Xt/A«-&«|(0««^ffl^tt, & 

5-o mmmt uti*. «/£Sftfcm»fc:^*-c, ft^as 
<k«:*3c $«^e^e»e»»-e*>fttf»^is^*ft* 

*VM±sKy U>«*flC«jE 

<z>*«tt*f»^s*»f bft, :nb^itxii2iK±(7) 
#l-ls^Sft/j:v^5, 0i]x.tf % t^/u7 

a t°yuiryi-D— ^^^yun— ^ N v^Tir^yHryUn 
— ^, ^n^^nij K\ ^y t^;ut tt p y K^, 

h^^yi/^-aac^u^, ^y r>, A^y^: 

(t (EPDM) , ^/V^yfcEPDM, ^fl/V^y 
m>=fA, .fy^^x^ 7y*^ ^y^c^U> 

■r^^y-^-^if^^ff e>n. ^ftb^isx«2ftw 

[0 0 2 9] ^^^-irLTIi. «fiKSftfc«ftlr*3V^ 
5. 

[0 0 3 0] *«M<0**«#pa5«»iC*3V^-C, ±fSL 
2 0 — 50 /imSS^^^ntVyXli^yx 

[0031] *«W<o*7k«»««»©-t^te«>«lfi8tt 

ff^ttli, ii«^ffl$ftTt^^*P(Ot>^>S:fflV^r 
Ji, »«3©jKSfti* % tff^fsfzf* 9 4-7* 

«><ro»flB^«jf bft, ^ftbli. ^c^^^a^ 



[00 3 2] **M^#7k«»««ft«i. #«*tt£-< 

5lt^ffl*5. fi&Jxtf, ffl«0. 1- 

20v/v%, fftKllO. l-10v/v o /o^>/i 

#*H4fc:«ft5o It, muti -8 o v 10 

/v%, #S= L< 111 0-4 0 v/v%0)ttffl-Ctt, « 

[0 0 3 3] 

(^^7 7tVif«:A(DlS) 
8i#M®£tttt*:03 P 7 9 * = fcitfcfb U>46. 6 g 
(0. 2 24^) , ^^y^>7^ K2L 3 g 20 
(0. 2 2 4^u) , Mh;uxy6 2. 9 g&^TH 
FO. 2g^tt^ £*#B«T\ *lttT?2BMBRJt 
h y ^ op*^7r/^/u^^^ ^ >Sr?#fc 0 

^ft(t/cE P 7 7 ^ ^ C7Xiftt h !i ^ A 2 7 . 8g 
(0. 6 9 ^«;kTHF 2 3 3. 5 g £rtbi£ 

y yu^ey y ^vu^i — tvU 
13 6. 9g (1. 13^) SrtfSTU v^^uv^ 

7r/^M^/M^y5 1, 6g (O. 2 2 
H/^y2 2 5. 6g<H±&3^ £*#Hft*T% flu 
lE^PSSLfcv^^u^y /i^ey y ^vi^—tvu 
CDT/U^ ^— (O. 6 9 5W) SrRiS*rt<30ia 

^Tt, BK-e+foLfco »C^-C. ttigU ^7f££>> 
ao*yUAt?ttttiLT»bnfc*«IUiS:, ft* L 

T, t^/u^»g3 7. 7g (lK*p8 3. 1%) 
fc» tc^5jW. 1 H-NMR, 3, P-NMR, MASS 40 

[0 0 3 4] (fiJj5£x-*) 
• 7ti?t##r : : C 16 H 36 NO, , P S 

1 ) l^tt-tZ 

tHJffl ; C ; 39.94%, H ; 7. 54% . N ; 2. 91% „ S ; 6. 
66% 

; C ; 39. 71%, H ;8.01% . N ;2.89% v S : 6. 
86% 50 
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■' H-NMR (ppra,CDCl 3 ) 5 ; 3. 01 (d, 3H), 3.40 
(m,9H), 3. 53(m,6H), 3.65(m, 6H), 3.74(m, 6H), 4.37( 
m, 6H) 

■ 31 P-NMR (ppm,CDCl 3 ) 6 ; -1.81 (in) 

• I R ; v (KBr ) cm" 1 ; 2882, 1455, 1328 N 1220. 
1143, 1111 

• MA S S (FAB ) m/z ; 482 (M +H) * 

[0 0 3 5] #%PI2 (^77*yR**BOHB) 
»»«S:Wtfcin77^3ti»ftyy3i. 4 g 

(0. 1 5 1^) , -<yf y^yu^yr^ K2 3. 6 
g (0. 15 0^) , Mh^>'7 4. 3 gRXfT 

hfi. o g srfta*, -mux* 2 . 5 mm&kWT\z&& 
sgitmz (ir*9 6. 9%) o m.wm^m-ftz.muy 

^^^IZ^miti- b y «?A 1 7. 9g (0. 4 4 9^ 
^) 2& ZF$L7k THF 15 3. 3 g SrttiA^, #^T\ 
f l/y^jj 3-/^/ > f yUx-f/U5 8 , 2g (0. 
7 6 4^) SriBTU uy^iln^/^y^f-^ 

ycEP^9^3{-ftfl|5x-|SMLfc h y ^ p u^y;y r y 
^yUTftzz.yt^Vi? >4 2 . 6 9 g (0. 14 6^) t 

h/L-n>l4 5. l gtttii*, iffllB 
TiBSSLfc^^u^^y 3— yi^y y ^- /U:E ._ f/U07 
^37-hM (0. 4 4 9^) 1*1 cor^S^ 

0-1 0ti:ft($L/^5f)STU:o *T»T», 35 

^^ft!4 7. Ig (C$7 8. 4%) £r#7t 0 5c 
H##f, 1 H-NMR, 3! P-NMR, MAS SRlf I 

[0 0 3 6] mjzzr'-f) 

• Ttm^tir : «it^C l5 H, 6 NOa PS (^*411.3 

) i:»tS 

f+^ffi ; C ; 43. 79%, H ; 6. 37% , N ; 3. 40% , S ; 7. 
70% 

MWm ; C ; 43. 71%, H ; 6. 59% , N ; 3. 54% , S ; 8. 
02% 

H-NMR (ppm , CDC l s ) 5 ;3.35(s, 9H), 3.58 
(m, 6H), 4. 32 (m, 6H) , 7.47(m, 3H), 7.96(m, 2H) 
• 31 P-NMR (ppm , CDC1 3 ) 5 ;-2.01(m) 

• I R ; v (KBr ) cm - 1 v ; 2890, 2824, 1447, 1370, 
1203, 1155, 1133 

•MASS (FAB ) m/z ;412(M +H) * 

[0 0 3 7] mmms (*^77*vr»#cww!) 

mwrnZttrttz-VSay^x^lz^Lmt!) >4 6. 2g 
(O. 2 2 2^/U) , 4-7yUto^y^y7i/l/*y7 
5 K3 9. 1 g (0. 2 2 2--e;U) , t h =7 t Kd77 
>8. OgMh^>'2 5 0ml &{tii^ ti#i 
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©^U N- 4 — ^yu^n^c^-tf >-^^,-fc^/i — P, 
P, P-Mi^DD^777t>66. Ig (iR^9 
5. 6%) frftfc. ftt^-C. «tf«S:ttltfcl!9oP77 

-P, P, P-h!l^PO/JsX77f>60. Og 
(0. 19 3^e/U) ^7h7t Ko77y2 5 0mL^ 

7< f;bx-f;K7)r;I/3 7^ (0. 6 3 

7^;u) £, a*#BMt+-C. 0-5tt-l«T 10 

MS* flftTkLT, ^^fel7 5. 2g (JR*7 
8. 9%) fcf»fc D 5n*#W* 1 H-NMR, 31 P-N 
MR, MAS SSU? I RCiJ: DEIjeUfciw*, Si 1 \Z 

[0 0 3 8] (HUtf*— 
7C*5>*f : *ISSS;CiftHt6 FNO, PS (5H=-fi429.4 

) 20 
tfWtt ; C ; 41. 95%, H ; 5. 87% , N ; 3. 26% , S ; 7. 
47% 

MBHA ; C ; 42. 34%, H ; 6. 16% , N ; 3. 36% , S ; 7. 
79% 

- 1 H-NMR (ppm , CDC1 3 ) 6 ;3.24(s, 9H), 3.45 
(m, 6H), 4. 17(m,6H), 6. 99 (m, 2H) , 7. 86ppm(m, 2H) 
- 3l P-NMR (ppm , CDCI3 ) d ; -2.2(m) 
• I R ; v (KBr ) cm" 1 ; 2932 , 2890. 1591, 1494, 1 
371, 1280, 1218, 1150, 1039, 839 , 687 
MASS (APC I) m/z : 430 (M +H) * 30 

[0039] #%^]4 {^^yr^^m^Vfccomm 

8M$«SrWJtfeEgP77^ = «r5J!tt-ft;U yi 0. 6 g 

(0. 0 5 1 ;u) , 2, 4-i?7;\sJru^iis^is*;u 
* >T ; KlO. Og (0. 052 *r/U) , fh7t K 



^-P, P, P-M^DD*^77t>16. lg 
0fe*9 6. 2%) fcftfc. *^"C, m&m&ttVtcVB 
op^^^^{-_h|BT^#ycN- 2, 4 - v^^/U^-n^v 
-fefv^utf^/b- P, p, p-Mj^Dn^^7rf> 
16. lg (0. 0 4 9 0W) i:fh7t Kd77> 
1 OOmL^tt^ 2 i^{cLTt#b4xfc^. 

fffi (0. 1 6 0^;u) £, ^^#ffl^*T% 0-5^"? 

flfczkLT, ^^«oW(i 7. 0g 
(fr?7 7. 7%) Srffcfc. 7c*»«f. 1 H-NMR, 
3J P-NMR, MA S SRXf I R K «fc 9 Ir)£L7c:£ r 

[0 0 4 0] mfe'T-Z) 

• TC^^W : flfj£5£C I5 H,< Ft N0 3 PS (^444 

7.4 ) t^-rs 

ffflEffl: ; C ; 40. 27%, H ; 5. 41% , N ; 3. 13% , S ; 7. 
17% 

Hfflffi ; C ; 40. 24%, H ; 5. 48% , N ; 3. 16% , S ; 7. 
54% 

H-NMR (ppm , CDCI3 ) 6 ; 3. 27(s,9H), 3.51 
(m, 6H), 4.25(m,6H), 6. 83 (m, 2H) , 7. 89(m, 1H) 
• 31 P-NMR (ppm , CDCI3 ) 6 ; -2.58(m) 

* I R ; v (KBr ) cm" 1 ; 2893 , 2825, 1603, 1485, 1 
424, 1372, 1290, 1203, 1159, 1040 , 970 , 850 , 68 
7 , 620 

MASS (APC I) m/z : 448(M +H) * 
[0 0 4 1 ] 

imi] 





-agjS(i) or 1 


-tt5t(l) COR 2 




Ofc OCHj CHj OCHj CHs - 

CHa OCH2 Qfc ~ 

OtOCHjCHi- 
CH3 OCH5 CHj - 


2,4-y7 p 7 x 



[0042] mmm i~5 Rxfttmm 1 

U ^*9 O 0 o C-C:-5^^LTIE^^«^^^ 
LiCoOt S:»fc 0 CCOLiCoO t ^rlES^Ki: 

^y^> {&»mm '<^>-y~ srfifii o»^plt 



(EC + DEC) ;m0J^n o ptti?) fc, mm^^MX* 



13 



# 



( 8 ) 



12001-338682 



Xttmm 1 t Lfc„ ±fET-^L.fcm?&^-ov>T, TIB 

[ o o 4 3 j (^m^*st/«f«^4«i^*) ±PsmjE 

4. 3V, TPgmflE2. 7V, jftSmjjftO. 2mA. % 
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